Medicinal plants play an important role in the well-being of population in tropical countries. The objective of the study was to investigate the ethno botanical uses of custard apple (Annona senegalensis) in Benin. A survey carried out in Dassa-Zoumé township showed that population uses Annona senegalenis to treat many diseases including injury, wound, sting of bee or wasp, snake bite, sting of scorpion, malaria etc. Various organs of the plant (leaves, stems, roots, flowers and fruits) were involved in the preparation of many medical recipes. These recipes require different formulations (decoction, infusion, grinding, calcination, chewing, toothpick and trituration). A total of 65 uses of A. senegalensis were recorded in the township. Bathing of body, drinking, dressing in hot water, local application, scarification, instillation, washing of mouth were various modes of administering the medicines. Given the numerous therapeutic and nutritional values of this plant, it is important that the scientific world gives more attention to this shrub by domesticating it and characterizing the active principles present in various organs of this plant.
INTRODUCTION
In developing countries especially in Africa, predominantly rural populations face to a lack of coverage in health needs and the unavailability of essential drugs often at high cost (Aba Toumnou et al., 2012) . Interestingly, several plant species have been inventoried and described both in West Africa and Central Africa. In the whole world, 80% of the population and 90% in the developing world used medicinal plants for primary health care (Jiofack et al., 2010) . Plants are used not only as foods (Codjia and Assogbadjo, 2003; Diarra et al., 2016) but many are known for their therapeutic virtues (Agbankpé et al., 2016) . Medicinal plants have been harvested from the wild since ancient times (Dhillion and Ampornpan, 2000) and it is still used despite the widespread of modern medicine. It remains the first recourse for most African populations because of the inaccessibility of conventional drugs (Fatoumata, 2005) . There are also diseases that modern medicine cannot cure but are traditionally treated by plants (Koni and Bostoen, 2008) . Therefore, herbal medicine has become useful and an inescapable science. In Benin, many works reported the use of plants in health care. Adomou et al. (2012) investigated that a total of 205 plant species grouped in 181 genera and 74 families were used in the formulation of 41 recipes for the treatments of 37 diseases and symptoms. Some recent scientific results focused on Loranthaceae species, parasite plants of Cola nitida used in the treatments of sterility, miscarriages and menstrual troubles (Ahamide et al., 2015) . A review on the uses of Tridax procumbens shows that the plant plays key roles in animal breeding as well as in herbal medicine (Ahossi et al., 2014) . The use of some plants can result in complete healing of diseases showing their effectiveness. The scientific valorization of herbal medicine should lead in particular to the formulation of drugs with well-defined posology and doses. It is of importance to document these medicinal plants through ethnobotanical surveys (Betti, 2004) . This allowed to know plants used in traditional medicine. Excessive use of certain medicinal plants causes their disappearance. To better conserve and manage these medicinal plants, scientific studies must be conducted to know them better. Therefore, the objective of the present study was to investigate the therapeutic uses of custard apple (Annona senegalensis) in Benin.
MATERIALS AND METHODS

Study area
The Township of Dassa-Zoumé (is between latitude 07° 29'and 07° 56' north and longitude 01° 58' and 02° 29' east) is one of six townships of Department of Collines with an area of 1711 km 2 ( Figure 1 ) and represents 1.52% of the total area of the national territory (INSAE, 2002) . It is bordered in the north by Glazoué township, in the south by Zagnanado and Djidja townships, in the east by Savè and Kétou townships, in the west by Savalou township.
Dassa-Zoumé township is subdivided into ten (10) Districts namely: Dassa I, Dassa II, Akoffodjoulé, Gbaffo, Kèrè, Kpingni, Lèma, Paouignan, Soclogbo, and Tré (INSAE, 2002) .
Plant material
The material used in this study was Senegal custard apple (A. senegalensis).
Methods
Selection of villages
Fifteen localities were selected according to the following criteria (Table 1) : abundance of A. senegalensis, villages known for their attachment to tradition and which were determined by an exploratory survey.
Survey in the villages
The survey was conducted based on the questionnaire administered to individual members of the sample. The data collected were the diseases for which the plant was used, the various organs sampled, the preparation methods of medicinal recipes, and the origin of the knowledge kept by individual on the plant. Based on the size of the population of each village, a percentage of 15% was sampled. Respondents were generally composed of elders, heads of village, hunters, healers and others. 
Data processing
The processing of data collected during the survey was manual. These data were codified and entered and processed through the Excel software, from which the analysis tables, frequencies and graphs were made. Table 2 showed the socio-economical profile of the respondents. From this table, it came out that most of the respondents were men. Generally, the respondents were elderly persons and their age group varied from 20 to more than 70 years. Informants were predominantly from idaatcha ethnic group. A large proportion (>77%) of the respondents were farmers. Merchants, healers and employees were also relatively represented in the surveyed sample.
RESULTS
Socio-economic characteristics of the respondents
Uses of A. senegalensis
Fruits were the most consumed by people with a percentage of 95.69% followed by leaves (4.07%) and seeds (0.24%).
The Table 3 showed the therapeutic uses of the species. A. senegalensis organs were mostly used in the treatments of injury (15.18%), of wound (12.53%), of sting of bee or wasp (11.57%), of snake bite (10.96%), of sting of scorpion (7.95%), of malaria (6.27%), of dizziness (4.34%), of swelling (3.98%), of dermatosis (2.41%) (Figure2). The leaves (36.02%), the bark of roots (32.17%), roots (17.37%) and bark (11.93%) were the most used parts of the plant (Figure 3 ). The high proportion of the use of bark of root and roots is a significant threat for the conservation of the species. The most common methods of formulation were pounding (40.81%), trituration (31.08%), decoction (18.07%), chewing (6.05%), infusion (3.32%), burning (2.61%) and toothpicks (1.07%) ( Figure  4 ).Treatment regimens generally included drinking (28.82%), local application (23.76%), scarification (20.88%), bathing (16%), dressing with hot water (1.06%), instillation (0.24%) and mouthwash (0.24%) ( Figure 5 ). 
DISCUSSION
The study reveals that numerous ethnomedicinal uses have been attributed to different parts of A. senegalensis, as well as its use as food in Dassa-Zoumé township. Indeed, most of the organs of the plant were used in the recipes for therapeutic preparations. These organs are leaves, flowers, fruits, seeds, bark stem, stem, roots and bark of the root. Okhale et al. (2016) in a literature review on the species found that all parts of the plant have been found useful for traditional medicine applications. In our work, leaves and bark of roots were predominantly used. These results are consistent with those of de Souza (2005) who reported that the leaves and roots were the most used in A. senegalensis. Other ethno botanical uses of the plant were mentioned in the literature. Use of A. senegalensis for pest control in Nigeria and Tanzania has also been documented (Igoli et al., 2005; Innocent et al., 2014) . In the Republic of Benin, the fresh leaves are spread in poultry houses and left until they are dried for the control of parasites such as fleas and lice (Salifou et al., 2012) .
Various forms of pharmaceutical preparations were recorded: decoction, infusion, grinding, calcinations, chewing, vegetable brush and trituration. Grinding, trituration and decoction were the most commonly used methods of preparation. According to Adzu et al. (2005) , traditional healers often administer A. senegalensis medicines as paste obtained after grinding the fresh roots. The results of this study also showed that medicinal recipes were administered in several forms: bathing of body, drink, dressing in hot water, local application, scarification, instillation and washing of mouth. A medicinal recipe in form of drink was the most used. This result is consistent with that of Ouattara (2006) who reported that during their investigations the method of administration of medicine mostly used was drink.
The analysis of data collected shows that many diseases were cured by A. senegalensis. Thus, some organs (stem bark, root bark and roots) possess anti-venomous activity according to some respondents. The anti-venomous activity of the plant was also reported by Dambatta et al. (2011) in Nigeria. From the results of our survey, it also appears that the leaves and roots of this plant were used in the treatment of malaria, sexual impotence, cough, abscess, icterus and rheumatism. These results are consistent with those of Kerharo and Adam (1974) who reported that these organs have febrifuge, bechic, sedative and decongesting properties that is why they are used in the treatment of malaria and rheumatism. The work of Fall et al. (2003) illustrated that roots were used in the treatment of malaria. The use of A. senegalensis leaves against abscesses and sexual impotence was also reported by de Souza (2005) . A. senegalensis was also used to treat wounds, anaemia, diarrhoea, dysentery and arthritis. Similar findings were also reported in the work carried out by Abdullahi et al. (2003) . Several studies revealed the antibacterial activity of tannin of A. senegalensis extracts on haemorrhage and infections (Elegami et al., 2002) . It is likewise with regard to roots, leaves and bark of the stem properties on the stings of bee and wasp. This is because A. senegalensis roots and leaves have anti-inflammatory activity (Amadou, 2004) .
Conclusion
From the overall results obtained in the present study, it appears that A. senegalensis is a plant whose organs are widely used in pharmacopoeia in Dassa-Zoumé township. This plant is found in fallows and arboreous savannah. A. senegalensis provides many benefits for people in terms of food, therapy and economy. Traditional healers in particular and people of Dassa-Zoumé in general are familiar with the virtues of the plant and use it to their wellbeing. Generally, the leaves and roots are the most used in the preparation of medicinal recipes, while the fruits are mostly consumed.
